A Gram-stain-negative, rod-shaped, bright-yellow-pigmented bacterium, designated 164 T , was isolated from a used sponge for equipment cleaning at a household product plant in China. The 16S rRNA gene sequence comparisons indicated that strain 164 T was most closely related to Novosphingobium panipatense DSM 22890 T (98.28 % similarity) and shared sequence similarities of 97.73-98.27 % with other members of the genus Novosphingobium. In DNA-DNA hybridization studies the relatedness between strain 164 T and its closest phylogenetic neighbours was <70 %, which indicated that strain 164 T represented a novel species of the genus Novosphingobium. The DNA G+C content of strain 164 T was 65.9 mol%. The major respiratory quinone was ubiquinone Q-10 (83.5 %) with minor amounts of Q-9 (16.5 %). The polar lipid profile included diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidyldimethylethanolamine, sphingoglycolipid, phosphatidylcholine, unidentified aminolipids and unidentified aminophospholipids. Spermidine was the major polyamine. The major fatty acids were summed feature 8 (consisting of C 18 : 1 !7c and/or C 18 : 1 !6c) and C 14 : 0 2-OH. The results obtained from phylogenetic analysis, DNA-DNA hybridization, and chemotaxonomic and phenotypic analysis support the conclusion that strain 164 T represents a novel species of the genus Novosphingobium, for which the name Novosphingobium clariflavum sp. nov. is proposed. The type strain is 164 T
The genus Novosphingobium belongs to phylum Proteobacteria, class Alphaproteobacteria, order Sphingomonadales and family Sphingomonadaceae. As of the time of writing, the genus Novosphingobium consists of 35 species with validly published names (http://www.bacterio.net/novosphingobium.html). The genus Sphingomonas was proposed by Yabuuchi et al. [1] and includes Gram-stain-negative, strictly aerobic, rod-shaped bacteria that contain sphingoglycolipids in their cell wall. Based on phylogenetic, chemotaxonomic and physiological analysis, the genus Sphingomonas was eventually divided into five genera: Sphingomonas, Sphingobium, Novosphingobium, Sphingopyxis and Sphingosinicella [2, 3] . Yabuuchi et al. [4] argued against creation of the genus Novosphingobium based on a lack of phenotypic data. However, on the basis of phylogenetic and chemotaxonomic studies, Fujii et al. [5] , K€ ampfer et al. [6] , Sohn et al. [7] and Liu et al. [8] endorsed the proposal of Takeuchi et al. [2] , which clearly separated the genus Novosphingobium from the genus Sphingomonas sensu stricto. By and large, this classification has been accepted [3, 9] . Species of the genus Novosphingobium have been isolated from a wide variety of habitats including soil, coastal and freshwater sediments, groundwater, deep-sea environments, activated sludge, wastewater treatment plants, a contaminated groundwater bioremediation reactor, oil-contaminated sites, hexachlorocyclohexane-contaminated soil, polychlorinateddioxin-contaminated environments, rhizosphere, rice seeds and plants [1, 2, .
Strain 164
T was isolated from a used sponge for equipment cleaning at a household product plant in China. The strain was grown and maintained on trypticase soy agar (TSA) plates (Difico, Becton Dickinson) at 28 C under aerobic conditions. Cell morphology and size were determined using a scanning electron microscope (Quanta 200; JEOL). Gram staining was performed as described by Gerhardt et al. [30] . T were used as reference strains for phenotypic characterization tests. Growth at different temperatures and the ability to grow at different salt concentrations and pH values were tested in trypticase soy broth (TSB) at 28 C as described by Arden-Jones et al. [31] . The biochemical tests were done by using API 50CH, API 20E and API 20NE strips (bioM erieux) according to the manufacturer's instructions, and these tests (each with 3 repetitions) were performed at 28 C for 48 h. Oxidase, catalase and DNase activities were detected as described by McCarthy and Cross [32] and Jeffries et al. [33] . Hydrolysis of tyrosine, starch, Tween 20 and Tween 80 was determined as described by Cowan and Steel [34] .
Scanning electron microscopy revealed that cells of strain 164
T were rod shaped, 0.5-0.6Â0.8-1.5 µm, arranged singly or in short chains (Fig. S1 , available in the online Supplementary Material). The strain formed small, bright-yellow and circular colonies with a smooth surface after 48 h at 28 C on trypticase soy agar (TSA). Cells stained Gramnegative. Growth was observed at C, at pH 4.0-8.0 and with 0-2.0 % (w/v) NaCl on TSA. Optimal growth was observed at 28 C, pH 7.0 and with 0 % (w/v) NaCl on TSA. The physiological and biochemical characteristics of strain 164
T were compared with those of other species of the genus Novosphingobium (Table 1) .
Genomic DNA was extracted using a TIANamp Bacteria DNA kit (TIANGEN). The G+C content of the DNA was determined using the HPLC method [35] . The 16S rRNA gene was PCR-amplified as described by Liu et al. [36] . Sequencing of the amplified DNA fragment was achieved using an automated DNA sequencer (model ABI 3730; Applied Biosystems). The 16S rRNA gene sequences of strain 164
T and those of other species of the genus Novosphingobium retrieved from GenBank were aligned using the program CLUSTAL X v1.8 [37] . A distance matrix method (with distance options according to Kimura's twoparameter model [38] , including cluster analysis using the neighbour-joining [39] , maximum-likelihood [40] and maximum-parsimony methods [41, 42] from the MEGA 5 program [43] , was used to infer the phylogenetic evolutionary trees (Figs 1 and S2 ). The resultant tree topology was evaluated by bootstrap analysis based on 1000 replicates [44] .
16S rRNA gene sequence similarities with the type strains of the most closely related species of the genus Novosphingobium were less than 98. T (22.8 %). All DNA-DNA relatedness values were below the threshold value of 70 %, as is recommended for the delineation of bacterial species [47] , which confirmed that strain 164
T represented a novel species of the genus Novosphingobium.
Cells of strain 164
T and reference strains were grown on TSA (Difico, Becton Dickinson) medium and harvested at the late exponential growth phase. Fatty acid methyl esters were extracted, separated and identified according to the instructions of the Microbial Identification System (MIDI, Microbial ID). The isoprenoid quinones of the strains were analysed by HPLC [48] . Polar lipids were determined out by two-dimensional TLC as described by Bligh and Dyer [49] . For polyamines analysis, polyamines were extracted from 50 mg lyophilized cells by boiling the cells in 0.2 M perchloric acid as described by Busse et al. [50] and analysed by the methods described by Taibi et al. [51] .
The fatty acid profile of strain 164 T is shown in Table S1 . The major fatty acids of strain 164 T were (>10 %) summed feature 8 (comprising C 18 : 1 !7c and/or C 18 : 1 !6c) and C 14 : 0 2-OH. C 14 : 0 2-OH was the major 2-hydroxy fatty acid with minor amounts of C 16 : 0 2-OH, and 3-hydroxy fatty acids were absent. The fatty acid profile was characteristic of species of the genus Novosphingobium [2] . This profile was similar to those of the seven type strains compared in this study, although there were differences in the proportions of some fatty acids.
The main polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, phosphatidyldimethylethanolamine, sphingoglycolipid, phosphatidylcholine, unidentified aminolipids and unidentified aminophospholipids (Fig. S3) . The predominant respiratory quinone was ubiquinone Q-10 (83.5 %) with minor amounts of Q-9 (16.5 %), and the major polyamine was spermidine.
On the basis of phylogenetic, chemotaxonomic and phenotypic analysis, strain 164
T represents a novel species of the genus Novosphingobium, for which the name Novosphingobium clariflavum sp. nov. is proposed. . All the eight strains tested were negative for the following: activity of DNase, urease, gelatinase, arginine dihydrolase, ornithine decarboxylase, lysine decarboxylase and tryptophan decarboxylase; glucose fermentation; assimilation of mannitol, capric acid, adipic acid, phenylacetic acid; production of indole; nitrate reduction; acid production from glucose, sucrose, mannitol, inositol, melibiose, sorbitol, amygdalin and rhamnose; H 2 S production; utilization of D-ribose, methyl b-D-xyloside, inositol, inulin, glycogen, D-arabitol, 5-ketogluconate, erythritol, L-sorbose, mannitol, N-acetylglucosamine, xylitol, D-tagatose, L-arabinitol, L-arabinose, L-xylose, sorbitol, methyl a-D-mannoside, adonitol, dulcitol, potassium gluconate and 2-ketogluconate. All strains were positive for xylose utilization. +, Positive; À, negative; W, weakly positive. The type strain, 164 T (=CICC 11035s T =DSM 103351 T ), was isolated from a used sponge for equipment cleaning at a household product plant in China. The DNA G+C content of the type strain is 65.9 mol%. The trees were based on an alignment of almost-complete 16S rRNA gene sequences and reconstructed using the neighbour-joining method [39] . The phylogenetic tree was produced following the bootstrap sampling of 1000 datasets. Numbers at the nodes indicate the percentages of bootstrap support based on neighbour-joining analysis of 1000 resampled datasets. Bar, 0.01 substitutions per nucleotide position.
